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mm^] mmm 

b) @d^fj#-^ 1 T-^^ti^r ^ jmnm^^ - ]^'-t ^i^mmm^ ^^j^^ d n a t. 

•D, 4 --/D^- 3 -;r^yM^^^;U$:^^5t7t:LT (S) -4-^0^-3 

c) BH^J#-^2T'^$4xSi&aiB^rj„ 

^^P«g^cJ3v^Tiltg«Ttg?S:y^^-^-i:lt^Sl (c|H«cDa>fe^h*'^atg"J 
|g ^?^T'g^M ^ tl T -5 it^^= 

1 X 2 lcia^(Dift^i=- ^ r i: 5: 4f ^ f S ffiSI'^ ^ ^ - o 

[lt^«4] 

o 

[l»^^5] 
[11^:^7] 
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a) mn^^ir^^n^r^ jmm^^L 

o, 4 - y^'O^- 3 -:t=\^yi^^^5^;i/^^^3i7cLT (s) -4-yn^-3 

^yS®E^^;b$:^^M7t:LT (S) - 4 - >^n^- 3 -n Kn^i/M^^^;i/ 
5: S5*5 6^ (C i- -5 tg ;^ ^ S ^ > A° ^ g C7) T ^ y ^@E^U c 

m^^m^^mi^xit^(D^mm^i¥^^-^^^t.^mmt-t^ (s) -4 -a 

[»^3S1 0] 

[»^«1 1] 

[M^J^l 2] 
[ff^Jgl 3] 

rii^^^SS^i^T-feSli^^Sl 2 {C|H«®?^^tem<;|s„ 
CW^^l 4] 



2 



ffi|iE#2 001-3091236 



#20 0 1—175175 



m^mi 5] 

[»*JS1 6] 

(Z) (S) -4 -AD- 3 -t: Kn^i/iJ^xx7^;KZ)|^^^„ 
[M*«i 7] 

4 - AD - 3 -;i-dryM^x;^^;btc|i#]S l 2~ l 4 izmmcomn^^i^X 

1,tt(D^mm^im^'&^Z.t.^mmt-t^ (S) -4-An-3-h:KP=^r>> 
[0 0 0 1] 

[0 0 0 2] 
[t*e3f5CDK$B] 

[0 0 0 3] 

mmtimm L^ot-t^ mm] 

Lti^L. (S) -4 -AD- 3 -n Kn^i/M^x;^.7^;K7)|5j3t?£li'i^ 

TLtjXl|S^(C+^^;5it;(^-eii^<, ffLV^ (S) - 4 - AD - 3 - ti Kn ^ap^/ 
g&i? X X T- ;i/ (Z) ig^t Jb> * ^ tl T V ^ s „ 

(S) -4 -An- 3 -bi Fndr>>Sf^x;?.x;i/$:S^^i-^ 
mts^m-t^^yj-^^n^n- F-r-Sit'K^^^rMffiL, :itiS:^(J«Lfc4 - An 
- 3 -;r^y@&^x^T-;i/?:^^ai7cLT (S) - 4 - An - 3 - n Fn ^iyg& 
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[0 0 0 4] 

-AO- 3 -;r=3ryB?f^xx^;i/$:^^3i^L> (S) -4-J\U-3-\i 
[0 0 0 5] 

m^. :^mmtrm(D (d ~ (i 7) oymm^^mt^. 

[0 0 0 6] 

a) iB^rj#-^ 1 i:B^n^r^ jmm^^i^^ - \^-t^DN A(D^mm^L 

b) SB^!J##l T^$4xSr^ ySESB^'J$:3- K1-'5±il»Sa^[l*^ ^t^S DN A h 
4 --/D^- 3 -;t^ryS^^^;i/$r^^3t7iLT (S) -4-^D^-3 

[0 0 0 7] 

(2) ^g±|^}c^v^Tilli15J|g;S^^^^-^-i:lu^ (1) Kmrnco-M^^hts^ 

[0 0 0 8] 

(3) (1) (2) {csa«(^ae^$:^t;»- 
[0 0 0 9] 

(4) (3) JCSa«(D/^^^-lCj; U?^WK«l$tl^^i:§:#^i:-r^?^^ 
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[0 0 10] 

(5) m^f)m^mx^$>^mm (4) izmmcomn^mi^o 

[0 0 1 1 ] 

(6) m^tf^i<mm-v&^mm (4) izMmo^mnmm^o 

[0 0 12] 

(7) mm (3) izmmmm^^ ^-^m^mmizmA-t^jim^^ti:it^ 

[0013] 

b) HH^!l#-^2T'^$ti-5i^Sid3«J$:^-t-£>DNAi:>^ h V y V hfJi^i^T 
4 - y^"n^- 3 -;r^ VM^^^;i/$:^^3S7cbT (S) -4-^^n^-3 

c) gB^J##lT'^$tlST^ 7^BB^[I^C^3V^T l^L<l±^tS:®T^ y'^*^^ 

^yM®E^^;L'$:^^iS7t:LT (S) - 4 - ^- 3 - H Kn ^^>S^^ 
S: 61; {c -t § |g ;^ $: * f S ^ > ^ IS r ^ y ®?SB3?[Io 
[0 0 14] 

(9) 4-/\U - 3 -^^'jmm:^X^JHZmm (8) {CfB«(®3?>A^M, ^ 

[0 0 15] 

(10) mm (1) ^c|H«(Z)ilfe^^&t>*i^^^:§^[i3-:l=I^>T^ ktt-*->s;^-^ 

[0 0 16] 
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[0 0 17] 

(1 2) tff]g (1 0) xii (1 1) izmmoi^^ ^~iz^i')mnm.Wk^nr=.z.t 

[0018] 

(13) m^tim^m-v:ib^mm (12) iztmo^mn^^i^. 

[0019] 

(14) m^^^^mm-v&^mm (12) izmmoymn^Wki^. 
[0020] 

S|-t<5|g:^jS:^-r-5^m&^#$1t-5#l§iil-tS (9) izmmO) (S) -4-/\ 

□ - 3 -11 }^u^iymm:^^9-?icom^^ijmo 

[0 0 2 1] 

(16) ^fbMiS n^>r ^ }^r^^yV5i ^ KU >^$:jl7t;Mlc^ 

h>^(7)^M$:^'JM1--5:^i:{c j:oT=f?t)ti-5tri^ (15) Jcfa«co 
(S) -4 -/\n- 3 - ti Fn^>>M^x;?.-f-;K^S^^^o 
[0 0 2 2] 

(17) 4 -7Nn- 3 -;*-^yS^xx^;i/lctff:S (12) ~ (14) ic|a«® 

mMm^i^xit^o^mmm^i^p^^'&^^ii^nwit.t^ (s) -4-An-3 

[0 0 2 3] 

tr. :^mmM^^iz'D\^^xmm-t^. 
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h'J^A (Penicillium citrinum) fjiif(D^~iyV'y/^mi^M't^Wi^^^^(D 
[0 0 2 4] 

:^^mm^^i.t4 --fu^- 3 -yt^vmmi^^ji^^^MftLx (s) -4 

[0 0 2 5] 

^^mm^^ic^\>^x r@H^rj##i-e^$ti<5T^ y^ssM*^^^s^?>A°^' 
, ^?iS5/.«ss, 1 9 8 9^, m^^mtmf) mzmm^nx\^^:^'^-^y/\-( 

:/U ^-f-if->>a >^S^cfev^T, (i) M-^ytymmr im^ii. exssc OoomM 

K-rsifeSiB3«j7:)^?>^-5DN Ai:DN A-DN A7\>r:/U KSr?^ 
^L. (2) <S-f^>aMT 0.1 X SSC (ISmMCOJ^^b:^ h 'J -^A. 1.5 

[0 0 2 6] 

3?(J*^^^§DN A. gB^!l##l T'^$ti-5T^ y®E@H^fJ^a- Kt--51^aSB^(ltc 

DNA, Bg3^rj#-^ 1 xB-^n^rs. jmmn^^- \^^^^mmm-'^^jt^DN 

Atmm'\i.ti^s o%&,±(DDN At(^&i<f<^n^. •fy^i)-^^DN Ait. ^mmz^tE 

•r ^DN A<D^-fy^^^ U-=-y '^^•^nr=.DN AX&'^X^. Z.(D^ u~~y^^-^ 
nt^DN AlZ^m(D^^. mmtt=.ltmUti^A^mizmA^tlXi3t:&DN AX& 
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[0 0 2 7] 

® 13 - F-r -5 ^mun ;^)^ ^ D N A ^t>*iH^'J#-^ 2 ^ ti -5 ^Sffi^'J 5: ^ 
-r-SDNA (iB^[l##2-e^Stl-5l&M^ij7!)^'^3^'5DN A, BH^m^ 2 8 l?^ 
^tlSiSSSe^fjTb^^j'SJ'g) DN A^) 7b'5#lf ^itl^. 
[0 0 2 8] 

*l§H^alfe^-CO D N A \%m X. i^T J: iC L T M^-f ^ ^Uti^V^^o 
[0 0 2 9] 

U ^^7 A • ^ S U (Penicillium citrinua) ^(^^— U AMl-M 
(*:^;^^E?4^W^mfJSW^SI5IS. 1993*^) (c|E«$nfc 

y9>f■7-$:Mv^TPCR$:^f e)ri:ici: iJ^J## 1 T'^^tiS T ^ y ^BS 

[0 0 3 0] 

StflHc DN A^-f U LT, ;{)^oeH^iJ#^ 2 3 {C^$ 

Spf Ud^5?^ U;r^Fi:&^^>fV-^cMv^TPCR$:=^?e)3il^Ci:^J, ie^tj# 
■^2 8-e^$tl-5i^«@H^fJ}^J^e>^'5DN A^ii*ibT2ti:|§0^it^^®DN A^M 

[0 0 3 1 ] 

^PCRCD^f^^bTli. M^li. 4a^(Z)dNTPS:#>^ 2 0 /iM, 2®^ 
(D:^ V ^51^ lyi^^ F'7^^^V-?:#'tl5pmol, Taqpolymera 
se$:l. 3 US.t>*^Mi:J5;'5 c DN A^-r U -$:M-^U;t;Sf5?K$:97°C ( 
2^^r^) fCMbfc^, 97°C(0.25^^r^) -50r;(0.5^r4) -72°C (1.5^^r^) 
-r^;i/$: 1 Om, ^*CVNT'97°C(0.25^r4) - 55X3(0. 5^^ r4) - 72°C (2.5:$3^r^) 



8 



miEitt 2 001-3091236 



#2001—175175 



[0 0 3 2] 
[0 0 3 3] 

(Mx-li, BH^m-^ 1 -e^$4xer ^ y SEBS?'J$:=i- Kt-S 5' 1 4 

^icffl v^ ^ tife^^ ^ -CD D N AmA3&i&m(Dm.mmmzwimmr£m.mmf^if}^ 
cR^noziLK^^x^mm^^ixB^ti^r^jmrn^^i^^- 

m^^i^^^^DN A^^mmLx:^^mMB^(DDN A^mm-r^ztii^x^^ 

o 

[0 0 3 4] 

±mO)^OiZLXii^M^nt^DN A^ FMolecular Cloning: A Laboratory Ma 
nual 2"^ editionj (1989) , Cold Spring Harbor Laboratory Press, TCurre 
nt Protocols in Molecular Biologyj (1987), John Wiley & Sons, Inc. ISBNO 
-471-50338-X^ iZ mm $ tl T V ^ ^ Izm^X^^ ^-lZi7U-=.yifLX:^^ 

mm^^^ ^-^n^:it.-f)^x^^o m^^ibti^^^ 9-tLxit, M^i^mizit 
, m^it. PUC119 i^mmnm) > ptvubn (^mm±m) . pBiuescriptn ( 

MWW^tW > PCR2.1-T0P0 (Invitrogen^t^) , pTrc99A (Pharmaciattig) , 
PKK223-3 (Pharmacia^±$g) tjii^fjmif^n&o 
[0 0 3 5] 

*7t, ^m^<DMB^(DDN Aitm^\>t^=-tyV ' ty (Penicill 
ium citrinum) ^(D^-i/ V ^ J^Mizm-t ^U^I^^MO)^^ ^ -iZmA^tlt:. 
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[0 0 3 6] 

tc^S C T ^#i-r S r ;^)^ ^ -5 „ 
[0 0 3 7] 

nn:^-/N-f ^*-f if- a > ?r^Te)= ^^l^WfC^i^-r U -CDD N A 
[0 0 3 8] 

[0 0 3 9] 

^^(Z)^® \zi^y^\yy^ ?^^^£«l«s:X :7 r - ^ ^ > ^ 1/ > iciS^^ 
>^ m7L\t. Hybond-N"^ (rvS/^ Aft^^fS^) ) ^rS^, 

f^mn.\^xvr-vm=^^^i^y-f\^y\zm.m-^^^. ^k\z. mi^y-^\^y^y)\^ 
i^'i'^m. mxMi. 5M^g>^^::^ h 'J "^A. 0. ^M.im.WL^V')'^ h.) \zm^ 

^$3- r«IS L T 7 T - ^ -& T r - i;^' D N A S: ^ > ^ 1/ > _h IC ^ ffi ^ -B: 

1. 5MM-:M> U 0. 5MhU;^-ii[^^« 
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Mi^^ti- h V ^ 3 0mM^X>iE, 0. 2 M h U X - Jt^M®M P H 7 . 5 

) -em 5 j^m^i-D r^'^. mK.\,tm sovizm^ o ^mmmt^ 3 i: ic u ^ r - 

[0 0 4 0] 

•fV-if^M-iysy^^fo. /\>r 3^"U ^*^i^^-i/3 >liM^liJ.Sambrook, E.F. 
Frisch, T.Maniatis^rMolecular Cloning: A Laboratory Manual 2"*^ edition 
(1989) J Cold Spring Harbor Laboratory Press^(Z)fB*lCJfll2 T^f ^ 3 ^'^ 

[0 0 4 1 ] 
1? =S ^ $ tl =fo <Z) T' o T % J: V N . 

liRandoM Primer Labeling Kit (S?gjt?±IS) ^ ^ IC <k U , PGR 

)K^5IKttJ(3D d C T P §: (a-^2p) dCTP{C#;lT, ^ n - ^ICM V^ S D N A 

$JJ(5DECL Direct Nucleic Acid Labeling and Detection System^ S:M V> S 
[0 0 4 2] 

/\ >r ^ V ^'-r if - i/ 3 > iiMx. J^^^Tc^a U ic^f ^ ^ ^ o 

4 5 0 — 9 0 0 mM(D^^t^ h U "OhsR^A 5 — 90 mMCD^^X^gE^ h U 

FT^2/;H!Si?:J- h U 't^i^ (SDS)$:0. 1~1. OM*%®^§ST'-^ 
^5^^> ^ffiLfc##Me^DNA$: 0-2 0 0 A* 1 /m 1 (D^g^gT^-^i?^, ^-^lCj:o 

x\tr)\^^'^y. -7 -in-)],. ;j<u i^"-;m°n u K>^$!^ti^tio~o. 2M 

0 mlKJDiS'fb^ h U i^^A, 9 0 mM(D^^X>^-:>-h U A. 1. 0%(Z)SDS^t)« 

1 0 0 At 1 /m 1 (JD^ttCalf-thymusDN A$:'g-tfy''l/A-f if-e/a > 
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~ 6 5 °c T-i — 4 m^uu-t^o 

<!5<CVM:\ m^it. 4 5 0 — 9 0 0 inM(OJ&^b:M- U •:7A&t>'4 5 — 9 0 mM(D 

^ X.ym^hV ^^^^'k^^. SDS$:0. 1 — 1. omM%(Dm^x^^^. 
Lfe##M6^DN A?: 0-2 0 0 g/m 1 ^-^IC j: o T liT ;i/ 

:7^ii-;b, d<D :=.;!/ u Kv^^r^ti^ti 0-0. 2%(DajS-e 

-^^T'V^TtJ j:VN7\-f ^-f -e'-S^a (0tL<},t. 9 0 0 mM(Z)J^^[: 

:hhU'^7A, 9 0mMCD^X>^-:hhU't7A, 1. 0 fi*%(^ S D S ^tJ^ 1 0 0 
/I g/m 1 CO'^ttCalf-thymusDN A^^tiVN>r:/U ^ ^ -^f - ^ B y?^WL) tm 

«&(Z)^&-eii$gLT#^ti^yo->'" > 1 c m^^^U 1 . 0 X 1 O'^ 

-2. 0 X 1 o^cpm+gsi) n^m^Lf^mwL^^f^y^iyy I cm^^r^i) 5 0 

-2 0 0 ytt 1 OD#J-^T'«P#b. ^>'N>r^'U ^-f-^-S/3>^?KlC?iL4 2-6 5 

°CT' 1 2 — 2 o^ra^^s-r^c 

[0 0 4 3] 

MA-^r :/U ^^if-S^3 ^>-/l/>&5tU mb, 1 5 — 3 0 0 mM<Z)J^ 

^fc:^ h U -t^i^ 1 . 5 — 3 0 niM^X>^:M> U "t^A^tJ^O. 1 — 1, 0%<Z)SD 
S^$:-^t?4 2-6 b°C(D'^^m (t^t L<\tl 5 mM(7)i^^t:h h V ^2^. 1 . 
bmU(D'!7:^ymi-hV^2^AV^l. 0 S D S 6 5 °C (Z)gfe?ff?K) ^5: 

fflV^T^Sfe#f<5o gfe#bfe^>yU'>li2xSSC (3 0 OmMig-fbT^hU'i^A, 3 
0mM^x>®E^hU'^A) T'@<-r-tVAfe'#, ^i^-tSo Z(D^yf\yy^m 

Xi^yi-- h^Vyir!f^y^-mKmLx^y'fi'y±(D-fU'-y'(DisLm^^lii^ 
szi^iic<fc ^JMv^fe:/□->^^hA>^^■y 3?* Xl" ^ D N A pi yzf vy Alcd^U 

M D N A $: ;t ^ § ^ n - > 5: # St f -5 r ^ S o 
[0 0 4 4] 

z.o^ii^\zi.xmht\.^^n-y L, ^>*#gB>^(^3l^^^® d 

N A 5: ^ # S o 

[0 0 4 5] 
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±M<^^oKbXMW'^tlt=.DN TMolecular Cloning: A Laboratory Ma 
nual 2"** editionj (1989) , Cold Spring Harbor Laboratory Press, rcurre 
nt Protocols in Molecular Biologyj (1987), John Wiley & Sons, Inc. ISBNO 
-471-50338-X^ {CIH® 3 tl T V N -5 :&i£lC m C T ^ ^ ^ - ^ D - - > ^* L T 

. m^lt. PUC119 (SMiS^tSS) , PTVIISN (SMJt?±^) , pBluescriptll ( 
M^W^tW) . PCR2.1-T0P0 (Invitrogenttl^) , pTrc99A (Pharmacia^ti^) , 
PKK223-3 (Pharmacia^tl^) f^ifij^if^tl^o 
[0 0 4 6] 

^fe, |rj7iE0DN A(7)^SBH^'Jl±> F.Sanger, S.Nicklen, A.R.Coulson^, Pr 
oceeding of Natural Academy of Science U.S.A. (1977) 74: 5463-5467K^tC 

^mmm^mmoy^nmmi^it. m^it. /i-:^>x;i/v-*fc(DABi prism Dye 

Terminator Cycle Sequencing Ready Reaction Kit^(Z)TtMcDf*^$:M V^T =b J: 
[0 0 4 7] 

^M^hX (S) -4 -^a=E- 3-\i}^u^tymm:r.7s^;V^m9cLX^m-t 

&.r<D^oizLxnz)zt.tf^x^^, 

[0 0 4 8] 

^m^mmizmALxm^mmi^^^m-t^o ^k\^^xmmMmmi^<Dmmm^4 

-:/n^- 3 -;r^yMM^^;nc#M$-&-5o Kit^^m^o^ (s) -4-zf 

[0 0 4 9] 
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■9 - ii:^^m(Dm^^}ii)mm'^mfjtmi:mm-^nxt^^m^^^m^mmizm 

At- "So 

[0 0 5 0] 

A (C ^3 ^ T :?^l§0^ il^^® f§Ji 5: L T V ^ -5 n ^ - ^ - 5: ^fj^ U T =fo V ^ „ 
[0 0 5 1] 

tc b T 5 z: :!5)^T' # s o 

[0 0 5 2] 

^^^mM^'f^mA-t^m^mmtLXit. m^Lit. EscherichlaM, Bacillu 
sM, CorynebacteriumM> StaphylococcusM, StreptomycesM. Saccharomyces 
M, KluyveromycesM>5:t>*AspergillusMlCS-t-5«S^^^if:«J^feif ^tlSc 
[0 0 5 3] 

-J^mX&tHt^<. W:^it. TMolecular Cloning: A Laboratory Manual 2"** e 
ditionj (1989) , Cold Spring Harbor Laboratory Press, TCurrent Protoco 
Is in Molecular Biologyj (1987), John Wiley & Sons, Inc. ISBNO-471-50338 
-X^{Cfa«$tl'2>iS'fb:^;i/i/'^7Ai£^, FMethods in Electroporation:Gene Pu 
Iser /E.coli Pulser Systemj Bio-Rad Laboratories, (1993)^lC|E^$ tlS 
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[0 0 5 4] 

DN A^m^Lf::^, HSg^ 4X7^ D N A {Co VnT^J^J* TMoIecular Cloning: A 
Laboratory Manual 2"** editionj (1989) , Cold Spring Harbor Laboratory 

press^tcsB«c$ti-5iiscD;^^{cmi^T, mmmmm&.(DmM. ^mm^^icom 

[0 0 5 5] 

4 -yn^- 3 -;t^yM^^^;i/$:^^iS^bT (S) -4->^n^-3 
KD^i/S^^5^;i/$:«^$fefiU{C:^||-tStg:^&>t-t-<5^>/N°^'McDT^ 

mm. 

^)^mm:^^?\y^^^M7tLX (S) - 4 - y^n ^ - 3 - b: Fn ^ t/M^^ 5^;^ 
69 (C ^ M -r tg 5: ^ -r -5 ^ > A° S CO r ^ y M^Jo 
[0 0 5 6] 

<itmm(r>r^ jm^^^^. mmmi^<\>tm^nr=.r^jmmmtLxit. m 

^itmm^^ 1 XB-^n^r^ y^@g^iJ(DC*5^tItCTrp-Ile-Ser-Thr-Lys-Leu 
[0 0 5 7] 
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[0 0 5 8] 

?g{c:>t^LTjlito. 1-3 0% (w/v) mmx^^o 

[0 0 5 9] 

LTliMAli^rndrX, ^^T/h^, ^©xdpx, M^jl^t.. i^WB 

, n-> • 7s'r^-':f ' U^- (Corn Steep Liquor) , m%B. ^!^^®> :^ 

^-So 34x^(Z)^liai®^:%^(7)^inili^«mtC^bTa^0. 1-3 0% ( 
w/v) 

[0 0 6 0] 

^^%^^^h.. mm.%-Wi. mmc^yiiy^ ^\'cnn)\jv. mmrn^. mmm. ^ 

*fbTii^o. 0 0 0 i~5% (w/v) 

[0 0 6 1] 
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M^M^-t^t^l^(Dm^MtLX. MX-liisopropyl thio-/3 -D-galactoside (I 

PTG) ^i^m^iZ^PMtUPL^Zt^V^^. 
[0 0 6 2] 

:^y^- (Jar Fermenter) ^ > ^«^(Z)^gfls:^«&0@^^*5{)'^^tf 

[0 0 6 3] 
[0 0 6 4] 

^u-^hv^y^-izmm-r^m^tLxit. m^\t. :^)vii^^^y:f^^)v (c 

M) ^:;x^;ur ^ 7 x^;i/ (deae) a, y 3L=.jim^L<ity'^)v£^ 

LTliM;ili, Q-Sepharose FF, Phenyl -Sepharose HP (Mffa^. VN-ftl%TV 
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i/^A -7T;i/Vi/r A-f ^TT^^tt^) , T S K- g e 1 G3 0 0 0 SW( 

^;i/$:^^3t7cLT (S) -4 -yn^- 3 -t: Fn^ix@&^^^;u?:^$t6^{c 
^ « -5 |g :5 f I ^ ic ^ ^ -t ^ :i h -T? ^ S o 
[0 0 6 5] 

[0 0 6 6] 

4 -An- 3 -:r^yBS^x:;^-5^;KiTtB-a^^ (i) T-^^tiS^fb-^^l-e^ 

So 

[fti] 

o o 

4 -An -3 -;t=¥yM^x;^5^;i/^ LTli, ;Rf*:6^{ctiMx.li 4 - ^nn- 
3 -:t^yBS^;>i^;i/> 4 -^nn- 3 -:r=¥yM^x^;i/, 4-^'nn-3- 
>!l-^yM^ynif;i/, 4 - >^n^- 3 -yr^yg^^^^;!/, 4-:/n^-3-:t 
:3ryM®Ex^;i/, 4 -yn^ - 3 -:t^y@&^:/ntf;i/;5.t>*4 - yn^ - 3 

[0 0 6 7] 
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[0 0 6 8] 

B^i?-:^D tf;i/. M^iE^^;!/, n°>f >^x^;i/, -^n t°:t>iE^'^;i/^<Z)x;^ 
j^^b*^^, ^^y-;!/, x^7-;i/, 2-:/nAV-;L', t->^' 

[0 0 6 9] 

_hSB*^liMx.li*, NADPH, &tJJ4 -y\n- 3 -;r^yM^x;?.-5^;i/$: 

[0 0 7 0] 

0 — 6 0°C®|gH-rfe-&o 
[0 0 7 1] 

;Si;5^r^ttii^o. 5^r^7t)^^ 1 0 Hr^(Z)|SHi?&^o 

[0 0 7 2] 

EmWLi^-'^oy (S) -4 -/Nn- 3 -t Kn^i/EM:i:^7^;K^IiIiKli, -15 

[0 0 7 3] 
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[0 0 7 4] 

^(Z)M«^bTii, m^Mm^mm^. ^mmmmmmi^. m,mmi^. mi^ 
m^\tij^^-±y¥)v) , r)\^^ym^)\^. )\^^o)M^^(DmuW:& 

[0 0 7 5] 

# IC 0^ iie^ 5: ^ f -5 ?^ & M V N -5 ^-^ ^ t-t S XH 6^ ^0 # 

Lx\tmx\t. mmmmmm mm. nm. m^m. mm. mm) 

[0 0 7 6] 

N AD P H(D#^ET{C^ft)tl, iCDN AD P HtiiE^bM-n^^T^ KrT-*-> 

Vy^^ v^^\^^)ym (i^T, N AD p'^i:lH-r) (c^MSti'So nadp+i^n 

A D P"^?: N A D P H iC^^f -Sli:^ J; U =b 0) N A D P H (eg 

•t3i:;&^T'^<S>CDT% ±fS;^^(^MJ:S;^tCliN AD P'^^rNAD PHlC^m-rS 
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ttc. N AD P'^^rN AD P H(C^^i-^^^:^)"^^*;i/3-XHJt7K^^^T'fe'5 

^fe, N ADP'*"S:N AD PH{C^^t--5ti;^^^^^^^$:=fe-3SS[^^liN 
AD P'^^^N ADPHfC^^^StgiJ$:^t-6^^$:=3- 

[0 0 7 7] 

$?)ic, (S) -4 -7Nn- 3 -t: Kn^S/0^xx5^;i/®S^5t:^^ 

N A D P N A D P H tC'^^ 1- ^ fgij ^ -5 1? ^ y ;i/ 3 - X HJJtK^ 
^ ^ - icgrj ^ icit-fe^ A b fz.Wik^ ^ ^ - ic J: U ?: J^^IE^f ^ 

[0 0 7 8] 

[*I6M] 
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5 0 0ml y^y^nizm^ (tKIC/Kt^- h • "r^:^ hu~7. - -fu-T. (^^ h 

y ■ -J^yvy^tm) ^ 2 4 gXlCD^l-^lsmMbrz^CO) 10 0ml$:A4x 

, 1 2 1 °c-e 1 5 53^p^Mabfc„ z:nzmm^(Dmm^i:mm (3 o°c. Asm 

P^, Lt'^^^^U '^7^ • h (PenicilliuB citrinum) IF0463 

nfcmmwL^MjL^b (soooxg, lo^j^^), ^i^t^mm^M^tc-o ^(Dmm 

^2 omMV ym:^v ^J^^^yy 7- ivm . 0) 5 0 m 1 "e 3 tlI?5fet^LT, 

;i/A^l?^RN A€:iii^U> f^l. 5 mgCD^RN A$:ff 7t„ S^tCO. 5 m g 
CD^ R N A ;^)^ ^ 0 1 igotex(dT) 30-Super (S^gjtttSg) & M V ^ T po 1 y (A) * f S R 
N A|«J9. 3 ^ g $:#fe„ 
[0 0 7 9] 

c DN Av^y^ U -®i^$g(iGubler and Hof fman^lC^^ V^TJ2^T® ^ U 
HJgLfeo -hfa<Z)poly(A)$:^-rSRN A (3. O^g) i:0ligo(dT)18-U 

( (•g•XhoI-^^>f h) S7@it*fcSS) , RAV-2 Rtase;g.t)fSuperScriptI 
I Rtase^M^^T— :$:lPcDNA5:iiS^L, ^ (Z)/Kj;S;?gt{CE. coli DNA polymerase, 
E. coli Rnase/E. coli DNA Ligase Mixture^ tKT4 DNA Polymerase$:^tIx.> 
:^mcdM(D^mt¥m^1^it^n^r^o m^^X\ rO^^^cONAilEcoRI-No 
tI-Ba«HIT^>^^~ (SMit^iS^) h(Z)^>f>?f-i/a >$:ffo^3 ^-r>!f-i/3 
>^(DDNA?: U >^^bMa, Ihol-V^m. y A{^mm^±m)'ei&^^MT) 

NA$:[g?5S, A,ZapII (EcoRI-XhoI^f^) il >f i/ 3 > $:^To in vitro 

packaging kit (STRATAGENE^iSg) $:M V^T, 7N° >!r- ^ cDNA^^r^ 
^U- (J^T> cDNA^>ry^U- (A) iim-to ) $:#fe = 

[0 0 8 0] 
llJg^Jl 
(1) 

m^mtmM(^^i^VMmLr:L^-ty ^ 2^ ■ t^hV^J^ (PenicilUum citrin 
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um) IF04631;^(^MK^^^i^2 3 g 5 0 mM U U 'i' A/S' >y T - (pH 

7. 0) 1 6 OmHzmmL^-( J (i/y'7;vniy^--^^>( xm. 
h:--XO. 1—0. 2mmO, 3 0 0 0 r p m, 3 0 L Ac„ <i ti;^ 

»l^$:M>CN^^it ( 1 0 0 0 0 X g. 1 O^m) ±^f ^ic®3S>C^^^il ( 
lOOOOOxg, 12 O^W LT, M]^>i:.^i:^f 16 0ml 

#^n;t@3S>i>Ji^f 1 6 0ml fca^T>^-.^7A$:^(DaM*^ 1 . 5MIC:^ 
^^t?^^fCiD;ifco rti^r^TK'ffiffiS'f^ffl^ h ^*^:7-i' -^^A [Hi-Loa 
dPhenyl (26/10) (TVi/^ T;i/Vi/T^'«-r :^7^^t±i^) ] [1. SlVHjl^ 
T>^ — ii7A$:-^t?B IS-TRIS-PROPANEA^y7T- (2 0 mM, 

pH7. 0) v^^mitLtc^cDi izmmL. mmry^-^^^^mmLt^B i s 

-TRIS-PROPANE/'?^y^T- (^^T > ^ — '^7 1 . 5M—0. 

ry=e=.^Ammt)^i. i~o. 9M<Dmmm^2 omi^mt^. 

[0 0 8 1] 

T r i s -HC immm (2 0 mU. pH7. 7) {C 
SSIL^o rtLS:-r;r>3gm^n^h^'*^>'>r-:j!j^A [Hi-Load Q Sepharose 

(16/10) (Tvi/^A>'r;i/V$/rA>r5*-7^^ttSS) ] [Trls-HCIM 
ffiM(2 0mM. pH7. 7) -e¥Mbfe%©] fCM^L, ^it^h'J ^/^^ 

mmLtcT r i s - Hc immm. i^^t-r h u ^i>.mmo-*o. bM(Dmm^m 
0. 2-0. 8M(^®^3mi zti^mmh. mmwL^^jmm Lij^ 

: :K~A-^V ^ (10/30) (T V A T ;b Vi/ T /^M' ^±$^) 

] : BIS-TRIS-PROPANEA>y ^'T- (20mM, p H7.0) ] L, jStc^^ 

?S'f4$:^-r^Hf5>i: LT:$>^*iit<j3 3 0 0 0 hXT^aU^)-! m 1 (Ji^T, Vl&tt 
(A) iiSa-tc ) 
[0 0 8 2] 

A--fU=^-S->ir^VnWt^^)\^ (1. 56mg/ml) ^tJ^NADPH ( 
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0. 2 2 6 mg/ml) ^mMbf^V ymmmWL (2 0 mU, pH7. 0) 0. 

9 m nz'^ u-^ h -< -^izj:i)m^tir^m{nm^^m^x±m^ i mi ^ 

3 7rT' 2 0#r^^?SLfe^, 3 4 0 nm(Dm.ytm^m^Lr^. 3 4 0 nm 
[0 0 8 3] 

(2) 

±l5^#tC J; 'j^f fb4xfe?S'f4lif:0- (A) $:Laemmli, U. K. , Nature, (1970) 2 
^l&^(Z)>f;i/$:^Vi/->^U U T> hy;i/-G 2 5 O^feM (B I O- RAD^t 

>?f;i/*^^^^^ K$:ftimL7^o ttmUT^^y^^ K$:HP LC (;!7^A : TSK 
gel ODS-80=Ts, 2.0mmX250m« (^V-I^^^tt) > ^i&Jf : 0. 1 % h V V )V 

:^-ni^^7K/r-fe h i;;b= 100/0-^20/8 ocD^i/K^SS) icj; 

b ?t . L r=.^m'&(7) tof -us^^'^y hji-/)^^ v ^ 3 i; mm u 

5m(Dm^iZ'D^r^jmm^fi^^u9'^yiy~'i7jLyv- (4 9 4 cLC) {c 
St^L^r^ y^gB^J®^ti-?ti$:BB^fi##3, 4, 5. 6, 7 

[0 0 8 4] 

(3) 

m^m^sv^^ti^r ^mmm^mz. mm^^s. 9, 10, 11, 1 

2, 13, 1 4T'^$4xSJS«gB^J$:Wt-5:ry □r^?^ l/:t^ F::^^-rv-$:^ 
[0 0 8 5] 

iB^'J#-^8, 9, 10, 11, 12, 13, 1 4 -e^^tl-SISaeH^'JSr^f -5 
:tU =r5^^ K>^^-rv-(DV^•rtl*^i: S K;rU if5J^ K>''^-^v- 

(STRATAGENE^tS^) il^ry^-fV-JC. ffflH c D N A ^ U - (A) 

^^ti^C^ Expand High Fidelity PGR System^r^M L ) 



ffi|iE#2 001-3091236 



#2001—175175 



[0 0 8 6] 



1 fi 1 



dNTP(#2.5mM-mix) 



OAfi 1 



Zf^^'T- (20pmol//t 1) 



#0.75 /ti I 



10xbuffer(with MgCl) 5/i 1 

enz.expandHiFi (3.5xlO%/mI) 0.375/^1 



41.725 a 1 



±iaiK^(DMf5M*'^Ao7^§#|$:PERKIN ELMER-GeneAmp PGR Systein2400 
{Cir^yHL, 97°C (2^^r^) iZMmLtc^. 97''C (0.25^^r^) - 50°C (0.5:$}-ra) - 72 
"C (1.5i>r^) (D-^^ Om. r^V^T'97r (0.25:$^^) -55TC(0.5:$>r^) -72 

'C(2.5i^m)(D-^-^ ^JV^2 OmfV%, $ P>{C72"iCT'7r$)'^^if b;to 
[0 0 8 7] 

^ F7^^-fv-i:$:fflv^^^^^t^*BH^(I#-^l 4 T-^Sti^i^aBB^U^^ 
f S:ru :J^^ F^^-fv-^ S K;ru i3'5?^^ l/yt^ F^^^v-i:$:M 

V^fc^-^^CfeV^T#>?rJ^7 4 0 b p <DDN Am}i(DAy \^i}^^m^nt=.. 
[0 0 8 8] 

Jji«j7 4 0 b p(Z)DNAf^;t®A'> F*'^^ffi$4lfePCR;S^5?R®^tl-rtl$:-e 
(Z)^*MV^T, ±aS®J^7 4 0 b pCDDN Ae^;t(^-en-ftl$:, pCR2.1-T0P0 
rpcR Productjf A+^-r hj ^C^^y-^^>L (Invitrogen:^: 
$^T0PO™TA cloningaf.yb^M) , # ^ tlfe ^ >!f- ^ 3 ^MtfE. coH DESa^m 

5 0 /i g/m 1 ®T>tf i/U >$:-^Jt-r-5 L B ( 1 % A ^ h - N U ^ N 0. 
5%A^ h-^©x3r7>. 1 Xi^ftf- h U ^A) ^^^iaiC5-:;^'D^-4 



2 5 
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□ n- 3 --r> KU;i/-/3 -D-;ij*^^ Ni/ K (J^T, X-g a 1 ^IBt") 4% 
yi^mms 0 fi IJ^XJ^O. IM IPTG3 0 At 1 ^Z:(C#^tlfe^ite^ 

<DzlU--^5 0 fi g/m 1 (Dry\^^>Vy^^^^^mMLBm^ (2ml) 

izmmv. ^m^B^x^mmmmbfc oor, 24^r^) . ^ti^etKDmmmi^ 

*^e>QIAprep Spin Miniprep Kit (Qiagen^fcl^) V^T X ^ KSr^UffiLfe 

o 

-i: S K:rU =r5?^ l/^^ K>'"^^V-i:$:^^>rv-JC;^VNTPCRL^^'a- 
{C#P>tlfcDN A^^Vtcffi^f^-r-g) >^^X^ Fp 2 7 - 1, gH^iJ## 

1 2 T'^$tl-5i^SiB?fJ$!^t-'5:^'J ^ Ky^-T-T-i: S K^T U =}'5i 

®f>TtCft5l^-r<S >^^X^ F$:>^^^^ Fp 2 7 - 2&t)fBB3?'J#-^ 1 4T*^$.tl-S 
1&mmM^m-t^:tV \yi>r^ F';^^'f v-i: S K;t-U df^?^ 1/:^"^ F:^9 

-r V- ^ 5: y ^ tCM VNT P C R L 7t#-^{C^i e> tlT^CD D N A B^;tiC ft3fe-r 
5 FSr^^x^ Fp 2 7 - 3 i:Sat-= 

[0 0 8 9] 

>''^:^^Fp27-i, ^^x^ Fp 2 7 - 2:St.rf':f^7.^ Fp 2 7 - 3 oy^ 

y^::^^ Fp 2 7 - 1 {C»AStifeDNAtlT;i(^)i&SBB?'J$:ia^tJ##l 

J&fe, ^^^^ FtC?iA$ti;tDN At^;^CDi^S@H^'J®^^^li, Dye Term inat 
or Cycle sequencing FS ready Reaction Kit — ^ > x;!/ V — ^) $:MV^T 
^^^X^ F&iiMi:LTe/-^'X>XS^6$:^^V^, ^^jtlfcDN A®f&»ga^lJ 
S:DN Ai/->!r>-9--373A ^ l?j!^^ff "t-S 3 h {c J; U o ^ 

[0 0 9 0] 

(4) 
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[0 0 9 1 ] 

gB^ll#^ 1 6 -e^$4x-5J^SgB?'J^^-r-S^U ^ U:t^ K^^-T v'-i: S 
K;^-yi3'5i^U':r^K^^-rv- (STRATAGENEttS^) i: 5: , X liK^'J#^ 1 7 

^K^^-r-T- (STRATAGENEttS^) ^$:y^-YT-{C. frjfH c D N A ^ ^ >^'^ U 

^^y^ J'X'T^ i'ttlSc^) Expand High Fidelity PGR System^^M) 
[0 0 9 2] 

cDNA^-f :/^U-MM l/til 
dNTP (#2 . 5«M-m i x) 0 . 4 a* 1 

■;^^>f V-(20pmol//£ 1) #0.75/il 
10xbuffer(with MgCl) 5 /i 1 

enz.expandHiFi (3.5x 10%/ml) 0.375/il 
SM>^C 41.725/tl 
[0 0 9 3] 

±fHffi^(Z)Sj;5?K*'^Ao;t^#|$:PERKIN ELMER -G en eAmp PGR Systeiii2400 
{C-fe-/hL. 97°C (2^ra) \Zln^\^fz.%:. 97X: (0.25:$^^) - 551C (O.S^fS) - 72 
t: (1.5:$^^) (^-9->f 1 Om. ^!>:v^T'97•C(0.25r$>l^) -55r(0.5^fm) -72 

[0 0 9 4] 

K^^-rv-i: S K^ru ^ UTi-^ Fy^-Y■T-^$:Mv^?^^-^^c^i,|^3 5 0 

2 7 ffi|iE# 2001-3091236 



iRF2001 — 175175 



r=.m^izitmQ 5 o b p(ddn Amn<DJiy K^^^m^tito 

[0 0 9 5] 

±m(DPCRi:m^nr=.m5 5 0 b pcddn A^>t5:-^wt-'5 pcrs^sikx 

$«J3 5 0 b p(DDN Am}^t.^6 5 0 b p ® D N A f^>t(Z)^tl^tl P CR2. 1-T 
OPO/<^^-CDSE# rpCR Productjf Ait^ hj lC9^>!f- :S/ 3 > L (Invitroge 
nttS^TOPo'^^A cloningaf«yh^M) > ^ ^ >f - 3 >?K-eE. coli DH5 

50 ^ g/m 1 C^r>tf >>U L B^55^;%ICX- g a 1 4 %7K^ 

?K3 0 ;ti is.t>*o. iM IP1G3 0 fi 1 ^m^L. ^:nzm^tit^mM^mi^^ 

n:^-^ 5 0 g/m 1 <Z)T>H°i/ U >S:-^^-r-&3£SL (2ml) ICg^ 

ML, MMWt4iT'Sm^«L;^c (3 or, 2 4 ^f^) „ ^ti'etKDmmmm^^ 

QIAprep Spin Miniprep Kit (Qiagen^tS^) V^T ^ K$:^'jaib^„ 

S K;ru Kv^^-Y V- $::/^>r v-^cMv^T P C RfS r i: 

tcj: U#^ti;tDNAt^;ttCfi*f S^^::^^ K^^^>5.^ Kp B R- 1, mm 
1 7-??^$tl<5ife«SB^tJ&#i--g)^U F^^^f V- ^ T 7 p^- U 

L/:t5=- F^^-rv-ii^rv^^-f x'-iCffiV\TPCR-r'5 3i:{Cj; Uff^^n 
tcDN Amf^iz^^-t^-f^:^^ F?::/^;^^ Fp B R- 2 hfHI-o 
[0 0 9 6] 

':f^7.^ Fp BR- l^^y^x^ Fp B R - 2 ©^ti^titcjf a$ ti 
fcDN A|^;t®i^a@a^'J$:«?^lf L;^c Fp B R- 1 (CjfA^tl^DNA 

m>^(Z)|feSSd^(I$:BH^ll#-^ 1 8{C, ^^X^ Fp B R- 2 (CifA$4xfeDNA»T 

f^iS. :f'y7.5,]i'izmX^tlt=.DNAm}i(7)i^mm9^i(Dmmit. Dye Terminal 
or Cycle sequencing FS ready Reaction Kit (.A — ^y:r.J\/-7' — ^) $:MV^T 

$:DN Ai/->:r>'iJ--373A (A- ^ > x;i/ T'i^^f -5 3 ^ (C J; »; o ^ 
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[0 0 9 7] 

(5) 

[0 0 9 8] 

^f4^1?PCR$:^To7^= {Ul/=L ' ^ A y J y.'r ■< -/ ^'^fci^® Expand High Fid 
elity PGR Syste«$:^M) 
[0 0 9 9] 

dNTP {^2 . 5mM-iii i x) 0.4^1 
^^-f V-(20pmol//i 1) #0.75/il 
10xbuffer(with MgCl) 5;Ci 1 

enz.expandHlFi (3.5xlO%/ml) 0.375^*1 

41.725^1 

[0 10 0] 

±fa*MfS®;S^S;?Sy^'^Aofe^^$:PERKIN ELMER-GeneAmp PGR System2400 
{C-fe^yhL, 97r; (2^r4) tcMbfc^, 97r (0.25^r4) -55lC(0.55>r^) -72 

•c (i.s^^r^) <z)-9--r 1 0 ta, r^v^T-97°c(o.25^^^^) -55°c(o.5^^r^) -72 
°c(2.5i^r^)(Z)-!^-r 2 om^fvN, $ ejtc72°c-e7^^r^^i^bfco 

[0101] 

2 9 miiE# 2 0 0 1 - 3 0 9 1 2 3 6 



4^2001 — 175175 



m4 0 Oh p(DDN Amfi(DAy F^'^Mffi^tlfc^ 
[0 10 2] 

_t:IB®PCRT'^?D4x^;^4 0 0 b v (DDN Amn ^^m^ ^ P C RKfiL^^ 
-ec^S^M^^T, ±mO)m4 O O b p(Z)DNAeiT>7 $:pCR2.1-T0P0/<^^-®^ 
# rpcR Product#Aif-f Nj tCv^>^"-i/3 > L/ (Invitrogen1t±SgTOPo'''%A c 
loning3f;h^^) , ^ 3 >?gcT'E. coli dm a ^MM^^Ltz. 

5 0 fi g/m 1 (Dry\^iyVy^^^t^ LBM^I^miZX- gal 4 %7K 
mms 0 lAZJ^O. IM IPTG3 0 A 1 §:^;rpL, -^3{C#P,tl7t?^Steg|#: 

L> Um^fpVmm.mmLr=. (3 0°C, 24^rHl) = ^C0^«a#:7b^^QIAprep 
Spin Miniprep Kit (QiagenttS^) $:M VnT ^ KSr^UmL^t (^^^T> 

K$:>^^^^ Kp B R- 3 tm^t) . 
[0103] 

r^tc, -f^T.^ KpBR-3 izmx^titzDN Am}i(D^mmf^}^mmLr=.. 

y^X^ Kp B R - 3 izmX^titcDN Am}i<D^£M^^i^m9m^2 2 ic^i- 

a 

^^X^ KlC^#A$tlfeDNA||T;fi®i^SBB^J(3D«?ff«, Dye Terminal 
or Cycle sequencing FS ready Reaction Kit (/N"- > x;i/ V -$^) $:MV^T 
KpBR-3 Sr^Mil UT^>-^X>>^M^5$:=ff V^. m^titcDN A(D 

[0104] 

m^m^ia. 19, 2 2-^:•^$4^S±gS@e^rJ$:S^coRF^^^^f^v^, 
i/U 'irA • i/ h U^^-A I F04 6 3 l^*«>tf-5 4 ->^n^-3 -;f:3pyg^^^ 
^;bS:^5iFM5cLT (S) - 4 - :/n ^- 3 - hi Kd :^rS/S^^ $:ffi5fe6^{C 
^mt^mti^^-t^^yj^^n^n- Kt-5ae^(7)igagd?iJ (gg^rj^^z 8 
) $ ^l-SH^'J##2 8 $:t;i:{C^^>A^KCDr ^ y^ga^rj (gB^j 

#^1) mmm^ihmnm^^. 4, 5, 7i:i:jtic 
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sB^'j#^3. 4, 5, 6, ix^B^n^r ^ jmmmtm^i^^i 

[0105] 

(1) 

■r-S^U =3'5? ^ K:/^'f T-?:, gH^fJ#^ l 9 VB^ti^^SM^^l^Si^ 

[0 10 6] 

^rj#-^2 4T'^$tl'5:tU=J5?^ l/:^^ K^^-Y v-i: ^r^'^^T ItfiBc 
DNA^-r>^^U- (A) $:0IMlCLTTSai^^5?RM^, iKfS^f^T' P C R Sr^f 
ofeo (Di/^ • ^^y^' J ^^t$S(7) Expand High Fidelity PGR System 

[0 10 7] 

dNTP (#2 . 5mM-m i x) 0 . 4 /i 1 

:;^^>rv-(20pmol/;i4 1) #0.75/il 
10xbuffer(with MgCl) 5ytil 
enz.expandHiFi (3.5 x lO'^U/ml) 0.375/^1 
jlM;!K 41.725^1 
[0 10 8] 

±faM^O;SfS?R7b':Aofc^#|$:PERKIN ELMER -GeneAmp PGR System2400 
tC-fe>yhL. 97°C il^f^) {CMbfc^, 97°C(0.25^^r^) -55°C(0.5^^r^) -72 
r (1.5:$>r^) (Z)-9--Y^;i/$: 1 Om, ^!^V^T'97°C(0.25:$^ra) -55°C(O.5:0r^) -72 
r (2.5^r4)(Z)-9->r 2 OIlI^fV^, $ ?jlC72X:T'7:J)'fm'fi^if Lfeo 
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[0109] 

1 0 0 0 b p (DDN Am^co^^y }^'iimm^nr=.. 

(NcoI&t^'BamHI) i: U 2 M'M^t: ^ it, ^^Mft ^ tlT^c D N A^^V SrS^S^ L 

o 

[0 1 10] 

-t/myL. n^i^t=.^^ ^'-l^nyWL'^E. coii \ma ■^Lj^'MM^htz.. 

^gtUfc=in^-§:-eti-?4a 5 0 gXm 1 (OT>tfi/U >$:-^^f -SM^LB 
«^ (2ml) tCg^SL, ^li^WtfT'igM^^L;^ (3 QIC, 2 4 ^r^) „ 
-rtlC^)^ai»#::^)^^QIAprep Spin Miniprep Kit (Qiagen^fcS^) $:Mv^r ^ 
KSr^UmLfeo SiUmbfe'/^X^ K®^n^^tl<7)^^[5$:NcoIi:BamHIi:CD2 

^Tfffia»«Jl 0 0 0 b p©DNAm;ir;^)^J*A$nTV>S3^$:5S|gLfeo (^^ilT 
, K?:^^x^ Kp TRP c i:fa-r= ) 

[0 111] 

(2) 

^^X^ Fp TRP c $:MV^TE. coli HBlOl L m^tlt^mW 
tK^#:$: 0. 1 niM(^ I PTGJfttJfS 0 g/m 1 0)7 > tTi/ U > ^^^"T -SM 

MLB^ifi (10 0ml) izmmL. m-Mmmbtz. o o°c, 1 2^r5) . 

4 -:/0^- 3 ->r:^yM^^^;b3 0 0 mg. IfflBMS^^Is 0 . 4 g, NADP 

■^9mg, 7 5 0 mg, ^ n ~ T^^^iyiammm (j^wmmm) i. 2 



miiE#2 001-3091236 
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mg, 1 0 0 mMU ( p H 6. 5) 1 5 m 1 ^t>*B^i?:/5^;H 5 m 1 

^m^b. 3 oxzx'i^mmwLt^. j^^, mw^it^jZMo^pHti^e. 5 + 0 

<^*lC*f LT4 - >^n^ - 3 - t Kn^S/Mi?^^;i/tt9 8. 5%^^gbTV^-& 

^f^ybOy^^M-gSSrM^bJtil^^ (S)^;0^99%e. e. J^±-efeo^„ 
$e,tC^;^ilJS$:?g)^-r-5^^lC<J:tJ, ilfi (S) -4 - ^D^-3 -bl Kn^>> 

[0 112] 

: HR- 2 CM (0. 5 3mmX30m, 1 m) (-©fD'fbXttig) 

: 1 2 or (5:9-) -^3X:X^^1 5 Or (5^^) 1 OiC/:9— ^2 

0 0 °C ( 5 

^^Vy-itfT. : ^V^2^ m& : 2 0 m 1 
: F I D 
[0113] 

:^J^A : CHIRALCEL OD-H ( 0 . 4 6cmX2 5m, 1 0 ytt m) i^^-^DVit^ 

^MM : n-/\3p-y-> : >f y :/ny\V -;i/= 9 : i 

Sfgjg : 0, 5ml/i3^ 
MM : 4 0 r 

: UV(2 2 0 nm) 

f^n. ^^m<DmMiLi^mmit (S) -4 -:^"o^-3 Kn^r^M^^^ 

[0114] 
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(1) 

-is. :;^^7>^K^^^f-pTrc99A (Pharmacia|^) ^ZmMO^mmmm 
(NcoI^tKBamHI) (C J: 2 MMf b ^ it, ^^M^b ^ tlfe D N A L 

r4x'b(7)^am'fb^it^DN A^;t$:M-^L, T4 D N A U if'T? 9 
-i>3>L. #^tlfc^>r^-^>3>MT^E. coli DH5a 

5 0 g/m l(Dr>tfi/U >$:^^-t-g>LB^^^^ 

3l^LfenDr.-$:-etl-m 5 0 At g/m 1 (D T > H° U > $:^>tt--g>jg(M L B 
(2ml) tCg^SL, ^m^PfiT'l!Sam«L:r- (3 0TC, 2 4 ^r^) „ 
^tl€tl(^)^il^f*:*^^QIAprep Spin Miniprep Kit (Qiagen^lig) $:M V%T 

(NcoI&t>*BamHI) (C J: U 2 fim^b L m^-^i&"r <5 ^ (C J; ^J , :K U 

mbfc^^^^ Kli^TSe^Jil-rSDN AleT;^*^^fA$tlTV^-5^i:^flSigLfe 
„ (J2^T, KpT r c RP c iHB-To ) 

[0 115] 

(2) 

KpT r c RP c S:MV^TE. coli HBlOl$:0KiK|j|b7^o 
#?>tlfc?^Sfe^^*s:S: 0. 1 mM(Z) I PTG^fttJ^S 0 fi g/m 1 (Z)r>l^i/U 

y^^m-t^mmi^^^^ ( 1 0 0 m 1 ) mm.mmLf=. o or, i 

4 -yn^- 3 ->*-:SryMiE^^;i' 1 5 0 0 mg, tfftaMaf^O. 4 g, NA 

DP'^iSmg, ^;i/3->^3 0 0 0 mg, ^;i/=r - >5.fl5t;rK^^lg (^a^l^^S^ 

) 3mg, 1 0 0 mMU ^^M^-^S ( P H 6. 5) 1 5 m 1 ^r>'S^^y^;i/ 1 5 
ml$:M^L, 3 0°C-e7^rait#L/co ^fe, m#*tt;S):£i;McD p H *^ 6 . 5 
±0. 2 J;c)tC2Mj^^-:h h U ':7A;?K^?K$:^^lCi(lD;tfeo ^<D^. SfS 
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MLT4-:/n^-3-t: Kn^$/M^^^;Hi9 9. 2 %^fi!cl/Tv^^z: 

]^^u^i/mm:^^jv(Dybmmm^m^Lr^t.z.^ (s) ii^t)'^9 9%e. e. 

[0 116] 

^i6M4 

(1) 

Bacillus megaterium IF012108tt L L B 1 0 0 m 1 c^JT'^^L, 

mi^O. 4g^cmr=.. z:(Z)ffi^*;*^e>Qiagen Genomic tip (Qiagen^±|g) V^, 

DNA (B) iiiH^o ) ^mmht^o 

(2) 

The Journal of Biological Chemistry Vol.264, No. 11, 6381-6385(1989) {C 
la^ 3 tl ^Bacillus megaterium IWGSfijf^® i^;i/3-;^H8;*C^^^(Z)0B^J$:% ^ 

»#2 6T'^$tl-2.i&«B2^iJ^*-t-g):tU l/^^ K ^ ^ V - i: 5: -^^tfe 

^'JS-^2 6-C^$ti-5^SiH^'J?:*-r-5:tU L/;t^ K:/^-r "T- ^ 

-fx'-icfflvx, ffflH^fe^DNA (B) $:iiMicLTJ^T®MJ^iMfi&, 
fr-ePCR&^fofeo (n^/n. • ^^y^JT.^-^ ^y^ttig(D Expand High Fidel 
ity PGR System$:^M) 
[0 117] 

dNTP(:&2.5mM-mix) 0.4^*1 
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Zfy^-^- (20pmol/^ 1) 



#0.75 /i 1 



10xbuffer(with MgCl) 
enz.expandHiFi (3,5 x lO^U/ml) 



0 . 375 A 1 



41.725a 1 



[0 118] 

±IBM^!5cC>Kf5^;^)'^Ao fe^#§$rPERKIN ELMER -GeneAmp PGR System2400 
JC-fe^yhL, 97°C il^m) \zmmLf=.^. 97°C(0.25:J>ra) -55-C(0.5:$)'ra) -72 
°C (1.5:$^r^) ^ Om. ^i^V^■r-97t:(0.25:9•r^) -55°C(0.5i^r4) -72 

[0119] 

$?J8 5 0 b p(DDN Am}i(DA> F^b^Mm^tl^o 

P C R;SfS;?Ki:Invitrogen:?±|§TOPO™TA cloning^f«ybVer.E^ V^T 
> PCR{Cj;oT#^ti;tj!!^8 5 0 b p CD D N A p GR2. 1 -TOPQ/^i^ - 

rpcR Productf#A-y--r hj {C^-Y>!f-i/3 > L, ^(5D^>r 3 >?K 

T'E. coli DH5a $:?^®^^Lfeo 

5 0a syml(Dry\^iyVy^^m-t^LBm^mm{ZX~ g a 1 4%7K^ 
msO/ilRV^O. IM IPTG3 0 A 1 -e3fCf#e>tl^?^KK^#:$: 

0 fi gy^mi (Dry If t/vy^^m-t^mrnhBrnm (2mi) izmmh 

, Um^^Vm^mmLt^ (3 or, 24^r^) „ f^VA7:'m«S#;;5)^^QIAprep 
Spin Miniprep Kit (Qiagen^tS^) V^T X ^ KSr^UmL;^. 'J ffi L ^ 
y^X^ K(Z)-g|S$: 2a?S0MI5S^^ (NcoI^t>*Ba«HI) T-^M^mCL, 
m-t^:itiz^ M^^;^^ Klil«j8 5 O b p ©DN A^>t*WA$tlT V^-5, 
z:^S:SI^Lfe= (Ji^T. r(D>^^:^^ K^y^;^^ Kp S DGDH 1 2 i:ia-r 

. ) 

[0 12 0] 

mz. >^9:p?.^kpsdgdhi2 KmA^nr^DNAm}i(Dm.mm^^i^m^ 



3 6 
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Zf^7.S. ]^lzmA^nr=.DN A^}^(D^m^^^](7)mmit> Dye Terminator 
Cycle sequencing FS ready Reaction Kit (/^— ^ > x;i/ — ^M^'^X'f 
KpSDGDHl 2 ^mmt LT jy-^ J:>;?.Mf5$:^f VN, |iibti;^DN 
A (Dm.mm^^!^DN Ai/- ■fry 373k (/t-^^rVx;!/-^-!^) T'^^^-t -£> :i h 
{CJ: »;^f oT^Co 

[0121] 

(3) 

y^:;^^KpsDGDHi z^zmmoymmmm (BamHi^ixbai) x^-mmit 

— is. -f^y^^\^^TvcRFc^2mM(^MWM^ (BamHIilXbal) X^M. 

^®^>r>?f-i/3>?RT'E. coli DH5a $:^M^g|Lfe„ ^^tlfcJ^MKil^fi ^ 
5 0 A g/m 1 (Z)T>H°i/U ^^r-^W-t-S L B^^^;%-e^«L, ^WLT^fc 

5 0/tg/inl(Z)T>lfi^U>S:-^*-t'5M»LB^% (2ml) iCg^SL. K 
WLm^Xmm.m^hrz. (3 ox:, 24^[^) „ -?-tl-ftlCD^#«#:7b^P>QIAprep 
Spin Miniprep Kit (Qiagen|±|^) $:Mv^T^vX ^ K^rm'JmLT^., ^UffiLfe 
K(D-€-tl^tl(Z)-g|J$:BamHIi:XbaI(Z)2S^CDM^^^l?^fiM'f[:L;t^ 
, iltCcfcoT, ffiLfe:/^^^ F«^TS6^i:-r5Jii?Il 8 5 

J^^T:^^X^ FpTrcRSbG12 h^^t) o 
[0 12 2] 

(4) 

T'^X^ KpTrcRSbG12 $:MvnTE. coli HBlOl L n 

0. 1 mM(D IPTGi:50/i g/m 1(DT> U > ^ 5: 
■^^t-'SMaL (10 0ml) {Cg^ML, mmmmLttL (3 0°C, 12^ 

r^) 0 n^t\r=.mmm^'^'t^6^mh. umm^o. 3g^m=.o 
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4 -y'u^- 3 -^^^ymm^^jvo. 3 ±faMa^o. sg, nadp"^ 

9mg, ^;i/=r-;^750mg, 1 0 0 mM U >®?^«m ( P H 6 . 5 ) 1 5 m 

^siKtop H7()^6. 5±o. 2t.fj^^xoiz.2Mmm-rhv^2^7i^mm^'^^iziju 

3 -;r^ vM;tf^;KZ)*{c^LT4 -^'n^ - 3 -li Fn:^i/BS^^^;Hi9 

5 (S) ^^^^ggo/oe. e. J^iJiT'^ofco 

$ ^{C^^?,4xfe^«||Ji$:a^^^ - ^iCi: tj, ffi (S) -4- ^-0^-3-1:1 

[0123] 

*l§0^(ci;tili, (S) -4 -AO- 3 - n Kn^iyBJ^xx5^;i/$:igjg-r^ 
^'S, ^t^rti&MLfcifM^ (S) -4-/^^-3-b:K^:^^t/B^^x>^.7^ 
[0 12 4] 
8 

PCR(D;ti?){C|3lt$ti7^:4-y K^^-fv- 
SB^iJ^^ 9 

ie^'j#^ 1 0 

@B^'J#-^ 1 1 
BB3?fJ#-^ 1 2 
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ge^fj#^ 1 3 

BH?'J#^ 1 4 

PC R®^«5{ctgft$tife^U K3^^-rv- 
BB3?'J## 1 6 

PC R(7)fei?){cigit$nfe5r u K^^-rv- 

BB^'J#^ 1 7 

PCR(7)^«?){ci8lt$ti:t5rU :j'5?^ l/;*-^ K^^-T'^'- 
iH?'J#^ 2 0 

PC R(D^A?)tc|g|t$ti;t^U ^ F-:/v>f V- 
BB^'J#^ 2 1 

PCR(Dfe^b^ciStt5tlfc:^Udr5^^ 1/^5^ K>^^>rv- 

ge^ij#^ 2 3 

PCR(D^«?)Jc3Slt$ti;^;ru U::*-^ K^^-fv- 
BB^rj#^ 2 4 

PCR(Dfe«)lctgtt5tife;r U =r5?^ U':r5=- K^^>f V- 

ia?uii# 2 5 

PCR(D?ti?)iC|g|t3tlfe:rU zlyL^ Vit^ F^^-f V- 
ge^'J#-^ 2 6 

PCR(^)fe«blc|S:lt$tife;rU Ky^>rv- 
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if#2001 — 175175 

[0 12 5] 

SEQUENCE LISTING 

<110> Sumitomo Chemical Co. , Ltd 

<120> Reductase gene and Use thereof 

<130> P152929 

<140> 
<141> 

<160> 27 

<170> Patentin Ver. 2.1 

<210> 1 
<211> 325 
<212> PRT 

<213> Penici Ilium citrinum 

<400> 1 

Met Ser Asn Gly Lys Thr Phe Thr Leu Ser Asn Gly Val Lys He Pro 
15 10 15 

Gly Val Gly Phe Gly Thr Phe Ala Ser Glu Gly Ser Lys Gly Glu Thr 
20 25 30 

4 0 miE#2 0 0 1 - 3 0 9 1 2 3 6 
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Tyr Thr Ala Val Thr Thr Ala Leu Lys Thr Gly Tyr Arg His Leu Asp 

35 40 45 

Cys Ala Trp Tyr Tyr Leu Asn Glu Gly Glu Val Gly Glu Gly He Arg 
50 55 60 

Asp Phe Leu Lys Glu Asn Pro Ser Val Lys Arg Glu Asp He Phe Val 
65 70 75 80 

Cys Thr Lys Val Trp Asn His Leu His Arg Tyr Glu Asp Val Leu Trp 

85 90 95 

Ser He Asp Asp Ser Leu Lys Arg Leu Gly Leu Asp Tyr Val Asp Met 

100 105 110 

Phe Leu Val His Trp Pro He Ala Ala Glu Lys Asn Gly Gin Gly Glu 
115 120 125 

Pro Lys He Gly Pro Asp Gly Lys Tyr Val He Leu Lys Asp Leu Thr 
130 135 140 

Glu Asn Pro Glu Pro Thr Trp Arg Ala Met Glu Lys He Tyr Glu Asp 

145 150 155 160 

Arg Lys Ala Arg Ser He Gly Val Ser Asn Trp Thr He Ala Asp Leu 

165 170 175 

Glu Lys Met Ser Lys Phe Ala Lys Val Met Pro His Ala Asn Gin He 

180 185 190 
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Glu He His Pro Phe Leu Pro Asn Glu Glu Leu Val Gin Tyr Cys Phe 

195 200 205 

Ser Lys Asn He Met Pro Val Ala Tyr Ser Pro Leu Gly Ser Gin Asn 

210 215 220 

Gin Val Pro Thr Thr Gly Glu Arg Val Ser Glu Asn Lys Thr Leu Asn 

225 230 235 240 

Glu He Ala Glu Lys Gly Gly Asn Thr Leu Ala Gin Val Leu He Ala 
245 250 255 

Trp Gly Leu Arg Arg Gly Tyr Val Val Leu Pro Lys Ser Ser Asn Pro 

260 265 270 

Lys Arg He Glu Ser Asn Phe Lys Ser He Glu Leu Ser Asp Ala Asp 

275 280 285 

Phe Glu Ala He Asn Ala Val Ala Lys Gly Arg His Phe Arg Phe Val 

290 295 300 

Asn Met Lys Asp Thr Phe Gly Tyr Asp Val Trp Pro Glu Glu Thr Ala 
305 310 315 320 

Lys Asn Leu Ser Ala 

325 
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<210> 2 
<211> 978 

<212> DNA 

<213> Penici Ilium citrinum 

<220> 

<221> CDS 

<222> (1)..(978) 

<400> 2 

atg tct aac gga aag act ttc aca ttg age aac ggc gtc aag att cct 48 
Met Ser Asn Gly Lys Thr Phe Thr Leu Ser Asn Gly Val Lys lie Pro 
15 10 15 

ggc gtc ggc ttt ggt acc ttc get agt gaa ggt tec aag ggc gag acc 96 
Gly Val Gly Phe Gly Thr Phe Ala Ser Glu Gly Ser Lys Gly Glu Thr 
20 25 30 

tat act get gtc acc act gee ctg aag acc ggt tac cgt cae ttg gac 144 
Tyr Thr Ala Val Thr Thr Ala Leu Lys Thr Gly Tyr Arg His Leu Asp 
35 40 45 

tgt gee tgg tac tac ctg aac gag ggt gag gtt ggt gag ggt ate cgt 192 
Cys Ala Trp Tyr Tyr Leu Asn Glu Gly Glu Val Gly Glu Gly He Arg 

50 55 60 

gac ttc ctg aag gag aac ccc teg gtg aag cgt gag gac ate ttc gtc 240 
Asp Phe Leu Lys Glu Asn Pro Ser Val Lys Arg Glu Asp He Phe Val 

65 70 75 80 

4 3 iH^tsE^ 2001-3091236 
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tgc acc aag gtg tgg aac cac etc cac cgt tat gag gac gtc etc tgg 288 

Cys Thr Lys Val Trp Asn His Leu His Arg Tyr Giu Asp Vai Leu Trp 
85 90 95 

tee att gac gac tec etg aag cgt ctt gga ctt gac tac gtt gat atg 336 

Ser He Asp Asp Ser Leu Lys Arg Leu Gly Leu Asp Tyr Vai Asp Met 
100 105 110 

tte etc gtt cac tgg ecc att get gee gaa aag aat gge cag ggt gag 384 
Phe Leu Val His Trp Pro He Ala Ala Glu Lys Asn Gly Gin Gly Giu 
115 120 125 

ecc aag att gge ect gac gge aaa tac gtc att etc aag gae etg acc 432 
Pro Lys He Gly Pro Asp Gly Lys Tyr Val He Leu Lys Asp Leu Thr 
130 135 140 

gaa aac ecc gag cce aca tgg ege get atg gaa aaa att tat gag gat 480 
Glu Asn Pro Glu Pro Thr Trp Arg Ala Met Glu Lys He Tyr Glu Asp 
145 150 155 160 

egc aag gee agg tee att ggt gte tee aac tgg acc att gee gac ctt 528 
Arg Lys Ala Arg Ser He Gly Val Ser Asn Trp Thr He Ala Asp Leu 
165 170 175 

gaa aaa atg tec aag tte gcc aag gtc atg cct cac gee aac cag ate 576 
Glu Lys Met Ser Lys Phe Ala Lys Val Met Pro His Ala Asn Gin He 
180 185 190 
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gag att cac ccc ttc ctg ccc aac gag gag ctg gtg cag tac tgc ttc 624 
Glu He His Pro Phe Leu Pro Asn Glu Glu Leu Val Gin Tyr Cys Phe 

195 200 205 

tec aag aac att atg ccc gtg gcc tac tct cct ctg ggc tcg cag aac 672 
Ser Lys Asn He Met Pro Val Ala Tyr Ser Pro Leu Gly Ser Gin Asn 

210 215 220 

cag gtt ccc acc acc ggt gag egg gtc age gag aac aag act ctg aac 720 
Gin Val Pro Thr Thr Gly Glu Arg Val Ser Glu Asn Lys Thr Leu Asn 

225 230 235 240 

gag ate gee gag aag ggc ggc aac acc ctt get cag gtt ctt att gcc 768 
Glu He Ala Glu Lys Gly Gly Asn Thr Leu Ala Gin Val Leu He Ala 

245 250 255 

tgg ggt ctg cgc cgt ggc tac gtc gtt etc ccc aag age tee aac ccc 816 
Trp Gly Leu Arg Arg Gly Tyr Val Val Leu Pro Lys Ser Ser Asn Pro 

260 265 270 

aag cge att gag tec aac ttc aag age att gag etc tee gat gcc gae 864 
Lys Arg He Glu Ser Asn Phe Lys Ser He Glu Leu Ser Asp Ala Asp 

275 280 285 

ttt gaa gcc ate aat gcc gtt gcc aag ggt cgt cac ttc cgt ttc gtc 912 
Phe Glu Ala He Asn Ala Val Ala Lys Gly Arg His Phe Arg Phe Val 

290 295 300 

aac atg aag gat act ttc gga tat gat gtc tgg ccc gag gag ace gee 960 
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Asn Met Lys Asp Thr Phe Gly Tyr Asp Val Trp Pro Glu Glu Thr Ala 

305 310 315 320 



aag aac ctg tct gcg tga 
Lys Asn Leu Ser Ala 

325 



978 



<210> 3 
<211> 17 
<212> PRT 

<213> Penici Ilium citrinua 

<400> 3 

Asn lie Met Pro Val Ala Tyr Ser Pro Leu Gly Ser Gin Asn Gin Val 
15 10 15 

Pro 



<210> 4 
<211> 10 
<212> PRT 

<213> Penici Ilium citrinum 

<400> 4 

He Pro Gly Val Phe Gly Thr Phe Ala Ser 

1 5 10 
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<210> 5 
<211> 17 
<212> PRT 

<213> Penici Ilium citrinun 
<400> 5 

Ser lie Glu Leu Ser Asp Ala Asp Phe Glu Ala He Asn Ala Val Ala 

15 10 15 

Lys 



<210> 6 
<211> 14 
<212> PRT 

<213> Penici Ilium citrinum 
<400> 6 

Met He Gly Val Ala Asn Tyr Thr He Ala Asp Leu Glu Lys 
1 5 10 



<210> 7 
<211> 14 
<212> PRT 

<213> Penici Ilium citrinun 



^iiliE^ 2001-3091236 
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<400> 7 

Tyr Glu Asp Val Leu Xaa Xaa He Asp Asp Ser Leu Lys Arg 
1 5 10 

<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
oligonucleotide primer for PGR 

<400> 8 

ggaacytgrt tytggswacc 20 

<210> 9 
<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
oligonucleotide priaer for PGR 

<400> 9 
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tangcnacng gcataatatt 

<210> 10 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
oligonucleotide primer for PGR 

<400> 10 

tangcnacng gcataatgtt 

<210> 11 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Designed 
oligonucleotide priner for PGR 

<400> 11 

tangcnacng gcatgatatt 



#20 0 1-17517 

<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Designed 
oligonucleotide primer for PGR 

<400> 12 

tangcnacng gcatgatgtt 

<210> 13 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Designed 
oligonucleotide priner for PGR 

<400> 13 

tangcnacng gcattatatt 

<210> 14 
<211> 20 
<212> DNA 

5 0 
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<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Designed 
oligonucleotide primer for PGR 

<400> 14 

tangcnacng gcattatgtt 20 



<210> 15 
<211> 697 
<212> DNA 

<213> Escherichia coli 
<400> 15 

cgctctaaaa ctantggatc ccccgggctg 
aanactttca cactgagcaa cggcgtcaaa 
agtgaaggtt ccaagggcga aacctatnct 
cgtcncttgg actgtgcctg gtactacctg 
gacttcctga aggaaaaccc ctcggtgaag 
tggaaccacc tccaccgtta tgaggacgtc 
cttggacttg actacgttga tatgttcctc 
ggccagggtg agcccaaaat tggccctgac 
gaaancccna ncccacctgg cgcgctatgg 
ccattggtgt ttccaattgg accattgccg 
tnatgcctca cgccaaccag atcgagattc 
agtactgctt ttccaagaac antatgcccg 



caggaattcg gcggcggcgg atccaacgga 60 
attcctggcg tcggctttgg tacctncgct 120 
gctgtcacca ctgccctgaa aaccggttac 180 
aacaagggtg aggttggtga gggtntccgt 240 
cgtgaggaca tcttcgtctg caccaaggtg 300 
ctctggtcca ttgacnactc cctgaagcgt 360 
gttcactggc ccattgctgc cgaaaaaaat 420 
ggcaaatacn tcnttctcaa ggacctgacc 480 
aaaaaatttn tgangatccc aaggccaggt 540 
accttgagaa gatgtccaag ttngccaagg 600 
accccttcct gcccaacgag gagctggtgc 660 
tagcgta 697 
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<210> 16 
<211> 21 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Designed 
oligonucleotide priner for PGR 

<400> 16 

ggaggtggtt ccacaccttg g 21 

<210> 17 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
oligonucleotide primer for PGR 

<400> 17 

caaccagatc gagattcacc 20 

<210> 18 
<211> 331 

5 2 miiE# 2001-3091236 
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<212> DNA 

<213> Escherichia coli 
<400> 18 

cgctctaaaa ctantggatc ccccgggctg 
cccatcatgt ctaacggaaa gactttcaca 
ggctttggta ccttcgctag tgaaggttcc 
gccctgaaga ccggttaccg tcacttggac 
gttggtgagg gtatccgtga cttcctgaag 
ttcgtctgca ccaaggtgtg gaaccacctc 



caggaattcg gcggccgcgg atccttcatc 60 
ttgagcaacg gcgtcaagat tcctggcgtc 120 
aagggcgaga cctatactgc tgtcaccact 180 
tgtgcctggt actacctgaa cgagggtgag 240 
gagaacccct cggtgaagcg tgaggacatc 300 
c 331 



<210> 19 
<211> 743 

<212> DNA 

<213> Escherichia coli 
<400> 19 

caaccagatc gagattcacc ccttcctgcc 
caagaacatt atgcccgtgg cctactctcc 
cggtgagcgg gtcagcgaga acaagactct 
ccttgctcag gttcttattg cctggggtct 
ctccaacccc aagcgcattg agtccaactt 
tgaagccatc aatgccgttg ccaagggtcg 
tttcggatat gatgtctggc ccgaggagac 
gaaattataa aatnacaccn acnaaaancc 
agggtttctt ggttgaaaac gtttantgan 
tctccaaaaa aaaaaaaaaa aaaaacggtc 
caattcnccc cttatnattg aattcttttt 



caacgaggag ctggtgcagt actgcttctc 60 
tctgggctcg cagaaccagg ttcccaccac 120 
gaacgagatc gccgagaagg gcggcaacac 180 
gcgccgtggc tacgtcgttc tccccaagag 240 
caagagcatt gagctctccg atgccgactt 300 
tcacttccgt ttcgtcaaca tgaaggatac 360 
cgccaagaac ctgtctgcgt gaatctctac 420 
aaagcganag gatgatnccc aaaanttttg 480 
cccgaantga angaatagat gancntgatt 540 
cgcggccgct ccnngggggg gcccggttcc 600 
taanggggnc aaattccncc nnatttccnt 660 
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cnanattggn nggccgcctc caaactttcn tcntnaaagg gncccaattc ccccccnatt 720 
aantggantt cctntttacc ttt 743 



<210> 20 
<211> 21 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Designed 
or igonucleotide priner for PGR 

<400> 20 

ccaaggtgtg gaaccacctc c 21 



<210> 21 
<211> 21 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Designed 
or igonucleotide primer for PGR 

<400> 21 

ccagaggaga gtaggccacg g 21 
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<210> 22 
<211> 417 
<212> DNA 

<213> Escherichia coli 

<400> 22 

ccaaggtgtg gaaccacctc caccgttatg 
tgaagcgtct tggacttgac tacgttgata 
aaaagaatgg ccagggtgag cccaagattg 
acctgaccga aaaccccgag cccacatggc 
aggccaggtc cattggtgtc tccaactgga 
tcgccaaggt catgcctcac gccaaccaga 
agctggtgca gtactgcttc tccaagaaca 



aggacgtcct ctggtccatt gacgactccc 60 
tgttcctcgt tcactggccc attgctgccg 120 
gccctgacgg caaatacgtc attctcaagg 180 
gcgctatgga aaaaatttat gaggatcgca 240 
ccattgccga ccttgaaaaa atgtccaagt 300 
tcgagattca ccccttcctg cccaacgagg 360 
ttatgcccgt ggcctactct cctctgg 417 



<210> 23 
<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
oligonucleotide primer for PGR 

<400> 23 

gccatggcta tgtctaacgg aaagact 27 
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<210> 24 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerDesigned 
oligonucleotide primer for PGR 

<400> 24 

cggatccgtt ataatttcgt agagattca 29 



<210> 25 
<211> 21 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Designed 
oligonucleotide priner for PGR 

<400> 25 

gatcatcata gcaggagtca t 21 



<210> 26 
<211> 21 
<212> DNA 
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<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Designed 
oligonucleotide primer for PGR 

<400> 26 

gaattcaaca ccagtcagct c 21 



<210> 27 

<211> 786 

<212> DNA 

<213> Escherichia coli 

<220> 

<221> CDS 

<222> (1)..(786) 

<400> 27 

atg tat aaa gat tta gaa gga aaa gta gtt gtc ata aca ggt tea tct 48 

Met Tyr Lys Asp Leu Glu Gly Lys Val Val Val He Thr Gly Ser Ser 

15 10 15 

acc ggt tta gga aaa gca atg gcg att cgt ttt gcg aca gaa aaa get 96 

Thr Gly Leu Gly Lys Ala Met Ala He Arg Phe Ala Thr Glu Lys Ala 
20 25 30 

aaa gta gtt gtg aac tat cgt tcg aaa gaa gaa gaa get aac age gtt 144 
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Lys Val Val Val Asn Tyr Arg Ser Lys Glu Glu Glu Ala Asn Ser Val 

35 40 45 

tta gaa gaa att aaa aaa gtg ggc gga gag get att gcc gtc aaa ggt 192 
Leu Glu Glu He Lys Lys Val Gly Gly Glu Ala He Ala Val Lys Gly 

50 55 60 

gat gta aca gtt gag tct gat gtg ate aat tta gtt eaa tct get att 240 
Asp Val Thr Val Glu Ser Asp Val He Asn Leu Val Gin Ser Ala He 

65 70 75 80 

aaa gaa ttt gga aag eta gac gtt atg att aat aae gea gga atg gaa 288 
Lys Glu Phe Gly Lys Leu Asp Val Met He Asn Asn Ala Gly Met Glu 

85 90 95 

aat ccg gtt teg tct cat gaa atg tct tta agt gat tgg aat aaa gtc 336 
Asn Pro Val Ser Ser His Glu Met Ser Leu Ser Asp Trp Asn Lys Val 

100 105 110 

att gat acg aac tta acg gga gca ttt tta ggc age cgt gaa gcg att 384 
He Asp Thr Asn Leu Thr Gly Ala Phe Leu Gly Ser Arg Glu Ala He 

115 120 125 

aaa tat ttt gtg gaa aat gat att aag gga aca gtt att aac atg tcg 432 
Lys Tyr Phe Val Glu Asn Asp He Lys Gly Thr Val He Asn Met Ser 

130 135 140 

agt gtt cac gag aaa att cet tgg cea tta ttt gtt cat tac gca gca 480 
Ser Val His Glu Lys He Pro Trp Pro Leu Phe Val His Tyr Ala Ala 

5 8 miiE#2 001-3091236 
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145 150 155 160 



agt aaa ggc 
Ser Lys Gly 



gta gaa age 
Val Glu Ser 
210 

gca gcg gtt 
Ala Ala Val 

225 



gga atg aag 
Gly Met Lys 

165 



atg att cca 
Met He Pro 



etc atg aec 
Leu Met Thr 



atg gga tae 
Met Gly Tyr 

215 



gaa aea ett 
Glu Thr Leu 
170 



att gga gag 
He Gly Glu 

220 

tea gag gea 
Ser Glu Ala 

235 



gea tta gaa 
Ala Leu Glu 

175 



eeg gaa gaa 
Pro Glu Glu 



tae 528 
Tyr 

576 



624 



att 672 
He 



get gea tgg eta get tet 
Ala Ala Trp Leu Ala Ser 
230 



agt tat gta aea 720 
Ser Tyr Val Thr 

240 



get eea aaa ggt att cgt gta aat aae att gga eeg gga gcg att aat 
Ala Pro Lys Gly He Arg Val Asn Asn He Gly Pro Gly Ala He Asn 
180 185 190 

aea eeg att aae get gag aaa ttt get gat eet gag eag egt gea gat 
Thr Pro He Asn Ala Glu Lys Phe Ala Asp Pro Glu Gin Arg Ala Asp 

195 200 205 



ggg att aea etc ttt get gae gge ggt atg aea eag tae cca tea ttc 768 
Gly He Thr Leu Phe Ala Asp Gly Gly Met Thr Gin Tyr Pro Ser Phe 

245 250 255 

caa gea gga cgc gga taa 786 
Gin Ala Gly Arg Gly 

260 
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<210> 28 
<211> 996 
<212> DNA 

<213> Penicillium citrinum 

<220> 

<221> CDS 

<222> (1)..(978) 

<400> 28 

atg tct aac gga aag act ttc aca ttg age aac ggc gtc aag att cct 48 

Met Ser Asn Gly Lys Thr Phe Thr Leu Ser Asn Gly Val Lys He Pro 

15 10 15 

ggc gtc ggc ttt ggt acc ttc get agt gaa ggt tec aag ggc gag ace 96 
Gly Val Gly Phe Gly Thr Phe Ala Ser Glu Gly Ser Lys Gly Glu Thr 
20 25 30 

tat act get gtc acc act gee ctg aag acc ggt tac cgt cac ttg gae 144 
Tyr Thr Ala Val Thr Thr Ala Leu Lys Thr Gly Tyr Arg His Leu Asp 
35 40 45 

tgt gcc tgg tac tac ctg aac gag ggt gag gtt ggt gag ggt ate cgt 192 
Cys Ala Trp Tyr Tyr Leu Asn Glu Gly Glu Val Gly Glu Gly He Arg 
50 55 60 

gae ttc ctg aag gag aac ecc teg gtg aag cgt gag gac ate ttc gtc 240 

6 0 ffilE# 2001-3091236 
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Asp Phe Leu Lys Glu Asn Pro Ser Val Lys Arg Glu Asp He Phe Val 

65 70 75 80 

tgc acc aag gtg tgg aac cac etc cac cgt tat gag gac gtc etc tgg 288 

Cys Thr Lys Val Trp Asn His Leu His Arg Tyr Glu Asp Val Leu Trp 

85 90 95 

tec att gac gae tec ctg aag cgt ctt gga ctt gac tac gtt gat atg 336 

Ser He Asp Asp Ser Leu Lys Arg Leu Gly Leu Asp Tyr Val Asp Met 

100 105 110 

ttc etc gtt eac tgg cec att get gee gaa aag aat ggc cag ggt gag 384 

Phe Leu Val His Trp Pro He Ala Ala Glu Lys Asn Gly Gin Gly Glu 

115 120 125 

cec aag att ggc cct gac ggc aaa tac gtc att etc aag gac ctg acc 432 

Pro Lys He Gly Pro Asp Gly Lys Tyr Val He Leu Lys Asp Leu Thr 

130 135 140 



gaa aac cec gag cec aca tgg 
Glu Asn Pro Glu Pro Thr Trp 

145 150 

cgc aag gee agg tec 
Arg Lys Ala Arg Ser 

165 

gaa aaa atg tec aag ttc gee 

Glu Lys Met Ser Lys Phe Ala 



Cgc get atg gaa aaa att tat 
Arg Ala Met Glu Lys He Tyr 

155 



aag gtc atg cct eac gee aac 
Lys Val Met Pro His Ala Asn 

6 1 



gag gat 480 
Glu Asp 

160 

ctt 528 
Leu 

eag ate 576 
Gin He 

miiE#2 001-3091236 



att ggt gtc tec aac tgg acc att gee gac 
He Gly Val Ser Asn Trp Thr He Ala Asp 

170 175 
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180 185 190 

gag att cac ccc ttc ctg ccc aac gag gag ctg gtg cag tac tgc ttc 624 

Glu He His Pro Phe Leu Pro Asn Glu Glu Leu Val Gin Tyr Cys Phe 

195 200 205 

tec aag aac att atg ccc gtg gcc tac tct cct ctg ggc tcg cag aac 672 

Ser Lys Asn He Met Pro Val Ala Tyr Ser Pro Leu Gly Ser Gin Asn 

210 215 220 

cag gtt ccc acc acc ggt gag egg gtc age gag aac aag act ctg aac 720 

Gin Val Pro Thr Thr Gly Glu Arg Val Ser Glu Asn Lys Thr Leu Asn 

225 230 235 240 

gag ate gcc gag aag ggc ggc aac acc ctt get cag gtt ctt att gee 768 

Glu He Ala Glu Lys Gly Gly Asn Thr Leu Ala Gin Val Leu He Ala 

245 250 255 



tgg ggt ctg cgc cgt ggc tac 
Trp Gly Leu Arg Arg Gly Tyr 

260 

aag cgc att gag tec aac ttc 
Lys Arg He Glu Ser Asn Phe 

275 



gtc gtt etc ccc aag age tec 
Val Val Leu Pro Lys Ser Ser 

265 270 

aag age att gag etc tee gat 
Lys Ser He Glu Leu Ser Asp 

280 285 



6 2 



aac ccc 816 
Asn Pro 

gee gae 864 
Ala Asp 

912 
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ttt gaa gcc ate aat gee gtt gee aag ggt cgt cac ttc cgt ttc gtc 
Phe Glu Ala He Asn Ala Val Ala Lys Gly Arg His Phe Arg Phe Val 

290 295 300 



# 2^ 0 1 - 1 7 5 1 7 5 



aac atg aag gat act ttc gga tat gat gtc tgg ccc gag gag acc gcc 960 
Asn Met Lys Asp Thr Phe Gly Tyr Asp Val Trp Pro Glu Glu Thr Ala 
305 310 315 320 

aag aac ctg tct gcg tga atctctacga aattataa 996 
Lys Asn Leu Ser Ala 
325 
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